EP 1 041 023 A2

Europdisches Patentamt

European Patent Office

(19) g)

(12)

Office européen des brevets

(43) Date of publication:
04.10.2000 Bulletin 2000/40

(21) Application number: 00302708.3

(22) Date of filing: 30.03.2000

(1) EP 1 041 023 A2

EUROPEAN PATENT APPLICATION

(51) Intcl.”. B65H 7/02

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 01.04.1999 JP 9502699

(71) Applicant: RISO KAGAKU CORPORATION

(72) Inventor: Saitoh, Takeshi,
Riso Kagaku Corp. R & D Center
Inashiki-Gun, Ibaraki-Ken (JP)

(74) Representative: Greenwood, John David et al
Graham Watt & Co.
Riverhead
Sevenoaks Kent TN13 2BN (GB)

Tokyo (JP)
(54) Foreign material removal apparatus
(57)  Aforeign material removal apparatus includes:

a sheet feeding table (3) which is vertically movable and
supports printing sheets (10) thereon; sheet feeding de-
vice (6) situated adjacent to the sheet feeding table (3)
and feeding the printing sheets (10) stacked on the
sheet feeding table (3) one by one: image forming de-
vice situated near the sheet feeding device (6) and form-
ing an image on the printing sheet (10) fed by the sheet

FI1G. 1

37

feeding device (6); detecting device (18) situated adja-
cent to the sheet feeding device (6) and detecting the
printing sheets (10) fed by the sheet feeding device (6);
and foreign material removal device (40) situated adja-
cent to the detecting device (18) and removing foreign
material covering the detecting device (18) by allowing
air to flow thereto, the foreign material removal device
(18) being driven by vertical movement of the sheet
feeding table (3).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention:

[0001] The presentinvention relates to a sensor used
to detect a printing sheet in a image forming machine,
especially to technology for preventing malfunction of
the sensor covered by foreign material such as paper
powder or dust.

2. Description of the Related Art:

[0002] Generally, in an image forming machine such
as a stencil printing machine, printing sheets are
stacked on a predetermined position, and the sheets are
picked up one by one and fed into an image forming sec-
tion. Then, the sheet is discharged therefrom after an
image is formed on the sheet. In such image forming
machine, a sensor may be situated for obtaining a de-
tection signal of the printing sheet to control timing of
printing operation or to detect jamming of the printing
sheet during printing operation.

[0003] Forexample, the printing sheet picked up from
the predetermined position is conveyed by rollers
through a conveying path composed of guiding plates,
and then the sheet is detected by a light sensor of non
contact type at a leading end thereof, so that it is judged
whether conveying timing of the printing sheet is appro-
priate.

[0004] During the conveyance of the printing sheet by
the rollers through the conveying path made of the guid-
ing plates, the printing sheet produces much foreign ma-
terial while being rubbed against edges of holes where
the rollers are situated. Accordingly, as shown in FIG. 6
(a), paper powder 1 accumulates on the light sensor of
the non-contact type, thereby deteriorating detecting
function of the sensor. To prevent this, a transparent
cover may be attached onto the light sensor of the non-
contact type; however, this is not actually adopted due
to troublesome assembly operation needed by the com-
plicated structure.

[0005] Further, as shown in FIG. 6(b), a light sensor
of reflective type may be arranged downward above the
conveying path to reduce accumulation of the foreign
material. This structure requires periodic cleaning of a
bottom surface of the sensor since the paper powder
inevitably adheres thereto in a long term. Further, the
problem arises from not only the paper powder, but also
dust accumulated in a long term.

[0006] An object of the present invention is to simply
and periodically clean a sensor that tends to be covered
by paper powder or dust in an image forming machine
having the sensor to detect a printing sheet.
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SUMMARY OF THE INVENTION

[0007] A foreign material removal apparatus as de-
fined in afirst aspect of the present invention comprises:
a sheet feeding table which is vertically movable and
supports printing sheets thereon; sheet feeding means
situated adjacent to the sheet feeding table and feeding
the printing sheets stacked on the sheet feeding table
one by one; image forming means situated near the
sheet feeding means and forming an image on the print-
ing sheet fed by the sheet feeding means; detecting
means situated adjacent to the sheet feeding means
and detecting the printing sheets fed by the sheet feed-
ing means; and foreign material removal means situated
adjacent to the detecting means and removing foreign
material covering the detecting means by allowing air to
flow thereto, the foreign material removal means being
driven by vertical movement of the sheet feeding table.
[0008] A foreign material removal apparatus as de-
fined in a second aspect of the present invention com-
prises: a sheet feeding table which is vertically movable
and supports printing sheets thereon; sheet feeding
means situated adjacent to the sheet feeding table and
feeding the printing sheets stacked on the sheet feeding
table one by one as the sheet feeding table moves up-
ward; detecting means situated adjacent to the sheet
feeding means and detecting the printing sheets fed by
the sheet feeding means; conveying means situated ad-
jacent to the sheet feeding means and conveying the
printing sheets fed by the sheet feeding means, image
forming means situated near the conveying means for
forming an image on the printing sheets fed by the sheet
feeding means, foreign material removal means situat-
ed near the detecting means and removing foreign ma-
terial covering the detecting means by allowing air to
flow thereto, the foreign material removal means being
driven by vertical movement of the sheet feeding table,
and control means connected to the sheet feeding table
to control downward movement of the sheet feeding ta-
ble.

[0009] In a foreign material removal apparatus ac-
cording to a third aspect of the present invention, the
foreign material removal apparatus is formed according
to the second aspect, wherein the detecting means is a
first sensor for detecting the printing sheets conveyed
just before the image forming means, and the control
means drives the image forming means and the convey-
ing means in synchronization with each other on the ba-
sis of a signal from the first sensor.

[0010] In a foreign material removal apparatus ac-
cording to a fourth aspect of the present invention, the
foreign material removal apparatus is formed according
to the third aspect, wherein the foreign material removal
apparatus further comprises a sheet sensor for detect-
ing whether the printing sheets are stacked on the sheet
feeding table, the control means moving the sheet feed-
ing table downward when the control means judges on
the basis of a signal from the sheet sensor that the print-
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ing sheets are not stacked on the sheet feeding table.
[0011] In a foreign material removal apparatus ac-
cording to a fifth aspect of the present invention, the for-
eign material removal apparatus is formed according to
the third aspect, the foreign material removal apparatus
further comprises a discharge sensor for detecting a
printing sheet discharged from the image forming
means, on which sheet an image is formed by the image
forming means, the control means moving the sheet
feeding table downward when the control means judges
on the basis of a signal from the discharge sensor that
a predetermined number of the printing sheets is print-
ed.

[0012] In a foreign material removal apparatus ac-
cording to sixth aspect of the present invention, the for-
eign material removal apparatus is formed according to
the fifth aspect, wherein the control means moves the
sheet feeding table downward when the control means
judges on the basis of difference of timing in detecting
the printing sheet between the first sensor and the dis-
charge sensor that jamming occurs in conveying the
printing sheet.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is a sectional view showing a first embodi-
ment of the present invention;

Fig. 2 is a block diagram showing a control system
of the first embodiment;

Fig. 3 is a view showing a sheet feeding table situ-
ated to an upper limit position or in the vicinity there-
of in the first embodiment;

Fig. 4 is a view showing the sheet feeding table sit-
uated to a lower limit position or in the vicinity there-
of in the first embodiment;

Fig. 5 is a sectional view showing a second embod-
iment of the present invention;

Fig. 6(a) is a view showing problems of the conven-
tional image forming apparatus;

Fig. 6(b) is a view showing problems of the conven-
tional image forming apparatus.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0014] Fig. 1is a schematic sectional view showing a
stencil printing machine 2 as one example of an image
forming machine.

[0015] InFIG. 1, a printing sheet is conveyed from the
right side to the left side. A constitution of the present
machine will be explained sequentially along the direc-
tion of the printing sheet.

[0016] The stencil printing machine 2 has a sheet feed
table 3 where printing sheets are stacked. The sheet
feed table 3 is moved vertically by a sheet feed table
elevation motor 4. A sheet detection sensor 5 is situated
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on the sheet feed table 3 for detecting whether the print-
ing sheet is stacked thereon.

[0017] Sheet feeding means 6 is situated above the
sheet feed table 3. The sheet feeding means 6 has a
scraper roller 7, a pick-up roller 8 and a separating plate
9. The scraper roller 7 takes out an uppermost printing
sheet 10 from the stacked sheets. The pick-up roller 8
and the separating plate 9 separate the sheet 10 taken
by the scraper roller 7 from other sheets and feed it out.
The scraper roller 7 and the pick-up roller 8 are attached
to a common casing 11 so that they are rotationally mov-
able around a rotating axis of the pick-up roller 8.
[0018] An upper limit sensor 12 is situated above the
casing 11. The upper limit sensor 12 detects a sheet
feed position of an uppermost sheet of the printing
sheets 10 stacked on the sheet feed table 3.

[0019] A lower limit sensor 13 is situated below the
sheet feed table 3. The lower limit sensor 13 detects a
lower limit position of the sheet feed table 3.

[0020] A plurality of the printing sheets 10 is stacked
on the sheet feed table 3. The sheet feed table 3 moves
upward, and the uppermost sheet 10 of the stacked
sheets presses up the scraper roller 7. The casing rota-
tionally moves upward around the axis of the pick up
roller 8 together with the scraper roller 7, thereby oper-
ating the upper limit sensor 12. A signal from the upper
limit sensor 12 stops the sheet feed table elevation mo-
tor 4. Thus, an upper limit position, i.e. the sheet feed
position of the printing sheet 10 is determined, and then
the scraper roller 7 and the pick-up roller 8 are driven.
[0021] First conveying means 15 is situated near the
sheet feed table 3 for conveying the printing sheets 10
fed out by the sheet feeding means 6. The first convey-
ing means 15 has a conveying path 16 for guiding the
printing sheets 10 and conveying rollers 17 for convey-
ing the printing sheets 10 between a printing drum 20
and a pressing roller 22 in a predetermined timing. The
printing drum 20 and the pressing roller 22 will be ex-
plained later. The conveying path 16 is composed of a
pair of plates arranged parallel to each other. The con-
veying rollers 17 are partially protruding inside the con-
veying path 16 through a roller hole 16a formed in the
conveying path 16.

[0022] A sheet sensor 18 as a first sensor is situated
near the conveying rollers 17. The sheet sensor 18 is a
transmission type light sensor that includes a lower light-
projection device and an upper light-reception device.
The sheet sensor 18 detects a leading end of the printing
sheet 10 fed by the sheet feed means 6 to reach the
conveying rollers 17 of the first conveying means 15. In
printing, detection signal from the sheet sensor 18 initi-
ates operation of image forming means, as explained
later.

[0023] The printing drum 20 as the image forming
means is situated near the first conveying means 15.
The printing drum 20 has an ink-permeable circumfer-
ential wall. The printing drum 20 is rotatably supported
on a central axis thereof and driven by not-shown driving
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means in clockwise direction in the figure. Ink applying
means is situated inside the printing drum 20 for apply-
ing ink to an inner circumferential surface of the circum-
ferential wall. A clamp plate 12 is attached to an outer
circumferential surface of the circumferential wall for
holding a stencil sheet thereon. The perforated stencil
sheet is wound around the circumferential wall with a
leading end thereof held by the clamp plate 12. The
pressing roller 22 is urged upward by a press spring 24
after being released by a pressing solenoid 23, thereby
pressing the printing sheet 10 against the printing drum
20. Upon completion of operation of the pressing roller
22, the pressing roller 223 is restored to a position away
from the printing drum 20 and held there.

[0024] A peeling claw 25 is situated adjacent to the
printing drum 20. The peeling claw 25 is movable around
an axis thereof. The peeling claw 25 removes a leading
end of the printing sheet 10 from the printing drum 20,
which sheet is attached to the printing drum 20 after be-
ing printed. A second conveying means 30 is situated
adjacent to the peeling claw 25. The second conveying
means 30 has a conveying belt 31 and a suction fan 32.
The printing sheet 10 is partially removed from the print-
ing drum 20 by the peeling claw 25 at the leading end
thereof, and is conveyed by the conveying belt 31 while
being held thereon by suction of the suction fan 32, thus
being peeled away from the printing drum 20.

[0025] A first discharge sensor 35 and a second dis-
charge sensor 36 are situated adjacent to the conveying
belt 31 of the second conveying means 30. The sensors
are arranged in the conveying direction of the belt. Each
sensor is of the transmission type that includes a lower
light-projection device and an upper light-reception de-
vice. The first discharge sensor 35 detects a printed
sheet 10 being discharged to the sheet discharging sys-
tem. That is, the sensor 35 confirms that the printed
sheet 10 is conveyed to the second conveying means
30 without rising over the belt. The second discharge
sensor 36 detects the printed sheet 10 being discharged
to a sheet discharge tray 37. That is, the sensor 36 con-
firms that the printed sheet 10 is appropriately conveyed
by the second conveying means 30 before the sheet dis-
charge tray 37.

[0026] The sheet discharge tray 37 is situated adja-
cent to the second conveying means 30. The printing
sheets 10 are stacked on the sheet discharge tray 37
after being conveyed by the second conveying means
30.

[0027] In the stencil printing machine 2 thus constitut-
ed, paper powder tends to accumulate especially on the
light-projection device situated lower in the sheet sensor
18. This is because the roller hole 16a is formed in the
plates constituting the conveying path of the first con-
veying means 15 and the printing sheet 10 is scraped
by edges of the roller hole 16a while being conveyed.
[0028] Then, in the present embodiment, foreign ma-
terial removal means 40 is adopted for removing the pa-
per powder accumulated on the light-projection device
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situated lower in the sheet sensor 18. Namely, an air
pump 41 formed in a bellows-constitution is situated be-
low the sheet feed table 3. An upper side of the air pump
41 is fixed to a lower surface of the sheet feed table 3.
A bottom side of the air pump 41 is fixed to a not-shown
frame of the present machine. An air hose 42 is con-
nected to the air pump 41. An air nozzle 43 is attached
to a forward end of the air hose 42. The air nozzle 43 is
situated adjacent to the light-projection device situated
lower in the sheet sensor 18.

[0029] Additionally, although the air pump is situated
to a predetermined position and the upper side thereof
is attached to the lower surface of the sheet feed table
in this embodiment, the air pump may not be connected
to the sheet feed table.

[0030] Accordingly, as shown in FIG. 3, the air pump
41 extends to increase a volume until the sheet feed ta-
ble 3 moves upward to reach the upper limit position. As
shown in FIG. 4, the air pump 41 contracts to decrease
the volume while the sheet feed table 3 moves down-
ward. The air pump 41 emits air through the air nozzle
43 while decreasing the volume, thereby blowing out the
paper powder 1 accumulated on the sheet sensor 18.
[0031] FIG. 2 is a block diagram showing a control
system of the present stencil printing machine 2.
[0032] A CPU 50 as control means has a ROM 51 for
storing control programs of the present stencil printing
machine 2 and a RAM 52 for storing data required for
controlling the present stencil printing machine 2. The
upper limit sensor 12, the lower limit sensor 13, the
sheet detection sensor 5, the sheet sensor 18, the first
discharge sensor 35, and the second discharge sensor
36 are connected to the CPU 50. The CPU 50 makes
judgement on the basis of signals from these sensors
to control the pressing solenoid 23 with a pressing so-
lenoid driving circuit 53. Further, the CPU 50 makes
judgement on the basis of signals from these sensors
to control the sheet feed table elevation motor 4 with an
elevation motor driving circuit 54.

[0033] Next, an operation of the present stencil print-
ing machine 2 will be explained.

[0034] A plurality of the printing sheets 10 is stacked
on the sheet feed table 3, and then printing operation is
started. After the sheet detection sensor 5 detects the
printing sheet 10 on the sheet feed table, the sheet feed
table 3 moves upward until the upper limit sensor 12
functions. When the upper limit sensor 12 functions, the
sheet feed table elevation motor 4 is stopped. Thus, the
printing sheet 10 is positioned to the sheet feed position.
Upon positioning the printing sheet 10, printing opera-
tion is started. Firstly, the sheet feed means 6 operates
to take out the uppermost printing sheet 10. The printing
sheet 10 passes through the conveying path 16 and hits
against the conveying rollers 17 to stop there. After the
sheet sensor 18 recognizes the printing sheet 10, the
conveying rollers 17 start to rotate in synchronization
with rotation of the printing drum 20, thereby supplying
the printing sheet 10 to the printing drum 20. The press-
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ing solenoid 23 operates in the same timing with oper-
ation of the conveying rollers 17, thereby pressing the
printing sheet 10 against the printing drum 20. The print-
ing sheet 10 is printed while being pinched and con-
veyed by the printing drum 20 and the press roller 22.
The printing sheet 10 as printed is removed from the
printing drum 20 by the peeling claw 25. The printing
sheet 10 is conveyed by the second conveying means
30 and discharged onto the sheet discharge tray 37.
[0035] In the present stencil printing machine 2, the
foreign material removal means 40 operates to blow out
the paper powder 1 covering the sheet sensor 18 at eve-
ry time when the sheet feed table 3 is lowered. Some
cases in which the sheet feed table 3 is lowered will be
explained.

[0036] When the printing sheets 10 on the sheet feed
table 3 are used up completely, the CPU 50 allows the
foreign material removal means 40 to operate by making
the sheet feed table 3 to move downward.

[0037] The number of the printing sheets 10 on the
sheet feed table 3 decreases as printing operation pro-
ceeds. The sheet feeding means 6 can feed out the
printing sheet 10 at the predetermined sheet feed posi-
tion since the sheet feed table 3 is moved upward ac-
cording to the decrease of the printing sheet. If the sheet
detection sensor 5 detects absence of the printing sheet
10, the CPU 50 allows the sheet feed table elevation
motor 4 to rotate reversely so that the sheet feed table
3 is lowered. Lowering of the sheet feed table 3 makes
the air pump 41 to be compressed, so that air is ejected
from the air nozzle 43 toward the light-projection device
situated lower in the sheet sensor 18. The paper powder
1 accumulated on the light-projection device is blew out
and removed therefrom.

[0038] When a predetermined number of the printing
sheets are printed, the CPU 50 allows the sheet feed
table 3 to be lowered, so that the foreign material remov-
al means 40 functions.

[0039] The CPU 50 counts the number of the printed
sheets 10 on the basis of the signal from the first dis-
charge sensor 35. When the number counted by the
CPU reaches the predetermined number, the CPU 50
allows the sheet feed table 3 to be lowered, so that the
foreign material removal means 40 functions.

[0040] When there arises a problem such as convey-
ing failure of the printing sheet 10 during printing, the
CPU 50 allows the sheet feed table 3 to be lowered, so
that the foreign material removal means 40 functions.
[0041] The CPU 50 seizes conveying status of the
printing sheet 10 through use of signals from the sheet
sensor 18, the first discharge sensor 35, and the second
discharge sensor 36. That is, the CPU 50 recognizes
time required for the printing sheet 10 to pass through
the sensors and compares the time with a standard time,
thereby judging whether the conveying status of the
printing sheet 10 is abnormal. If the time is judged to be
abnormal, the CPU 50 allows the sheet feed table 3 to
be lowered, so that the foreign material removal means

10

15

20

25

30

35

40

45

50

55

40 functions.

[0042] In use of a printing machine such as the stencil
printing machine 2, the problem of the foreign material
accumulated on the sensor for detecting the printing
sheet becomes critical after performing printing on some
ten-thousands of the printing sheets. If the foreign ma-
terial on the sensor is blew out by air at every time when
the sheet feed table is lowered, as is the case with the
present stencil printing machine, the problem of the for-
eign material should be completely resolved.

[0043] In the present embodiment, the paper powder
1 on the sheet sensor 18 is blew out by air, whereas it
is recommended that another air nozzles 43 be situated
adjacent to another sensors, respectively. Further, air
blowing is used to remove the foreign material in the
present embodiment, whereas air sucking may be used.
For example, an air-sucking device driven by lowering
the sheet feed table 3 may be adopted and an air-inlet
opening may be formed adjacent to the sensor.

[0044] FIG. 5 is a sectional view showing a primary
part of a second embodiment. An air cylinder 61 is at-
tached to the sheet feed table 3. The air cylinder serves
as an air pump in a foreign material removal means 60.
That is, a piston 63 is connected to the sheet feed table
with a rod 62. The piston and the rod are directed down-
ward. A cylinder 61 is fixed to a frame of the machine.
The piston 63 is inserted inside the cylinder 63 to be
slidable in an airtight contact therewith. An air outlet is
formed on a bottom of the cylinder 61, and an air hose
42 is connected to the air outlet. A not shown air nozzle
is attached to a forward end of the air hose 42. The air
nozzle is situated adjacent to a sensor, similarly to the
first embodiment. The present embodiment can also
achieve the same effect as that of the first embodiment.
[0045] According to the presentinvention, inanimage
forming machine, foreign material removal means driv-
en by vertical movement of a sheet feed table is adopted
for blowing out sheet powder or dust covering a sensor.
Accordingly, the image forming machine of the present
invention can be structurally simplified since the foreign
material removal means is not required to have dedicat-
ed power supply and driving means, and periodic clean-
ing of the sensor can be achieved if the machine is pe-
riodically operated.

Claims
1. A foreign material removal apparatus comprising:

a sheet feeding table which is vertically mova-
ble and supports printing sheets thereon;
sheet feeding means situated adjacent to said
sheet feeding table and feeding said printing
sheets stacked on said sheet feeding table one
by one;

image forming means situated near said sheet
feeding means and forming an image on said
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printing sheet fed by said sheet feeding means;
detecting means situated adjacent to said
sheet feeding means and detecting said print-
ing sheets fed by said sheet feeding means;
and

foreign material removal means situated adja-
cent to said detecting means and removing for-
eign material covering said detecting means by
allowing air to flow thereto, said foreign material
removal means being driven by vertical move-
ment of said sheet feeding table.

2. A foreign material removal apparatus comprising:

a sheet feeding table which is vertically mova-
ble and supports printing sheets thereon;
sheet feeding means situated adjacent to said
sheet feeding table and feeding said printing
sheets stacked on said sheet feeding table one
by one as said sheet feeding table moves up-
ward;

detecting means situated adjacent to said
sheet feeding means and detecting said print-
ing sheets fed by said sheet feeding means;
conveying means situated adjacent to said
sheet feeding means and conveying said print-
ing sheets fed by said sheet feeding means,
image forming means situated near said con-
veying means for forming an image on said
printing sheets fed by said sheet feeding
means,

foreign material removal means situated near
said detecting means and removing foreign
material covering said detecting means by al-
lowing air to flow thereto, said foreign material
removal means being driven by vertical move-
ment of said sheet feeding table, and

control means connected to said sheet feeding
table to control downward movement of said
sheet feeding table.

A foreign material removal apparatus according to
Claim 2, wherein said detecting means is a first sen-
sor for detecting said printing sheets conveyed just
before said image forming means, and said control
means drives said image forming means and said
conveying means in synchronization with each oth-
er on the basis of a signal from said first sensor.

A foreign material removal apparatus according to
Claim 3, further comprising a sheet sensor for de-
tecting whether said printing sheets are stacked on
said sheet feeding table, said control means moving
said sheet feeding table downward when the control
means judges on the basis of a signal from said
sheet sensor that said printing sheets are not
stacked on said sheet feeding table.
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5.

A foreign material removal apparatus according to
Claim 3, further comprising a discharge sensor for
detecting a printing sheet discharged from said im-
age forming means, on which sheet an image is
formed by said image forming means, said control
means moving said sheet feeding table downward
when the control means judges on the basis of a
signal from said discharge sensor that a predeter-
mined number of said printing sheets is printed.

A foreign material removal apparatus according to
Claim 5, wherein said control means moves said
sheet feeding table downward when the control
means judges on the basis of difference of timing in
detecting said printing sheet between said first sen-
sor and said discharge sensor that jamming occurs
in conveying said printing sheet.

A foreign material removal apparatus comprising:

a sheet feeding table which is vertically mova-
ble and supports printing sheets thereon;
sheet feeding means situated adjacent to said
sheet feeding table and feeding said printing
sheets stacked on said sheet feeding table one
by one;

detecting means situated adjacent to said
sheet feeding means and detecting said print-
ing sheets fed by said sheet feeding means;
and

foreign material removal means situated adja-
cent to said detecting means for removing for-
eign material covering said detecting means by
causing air to flow thereto, said foreign material
removal means being driven by vertical move-
ment of said sheet feeding table.
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